The near field wireless communication functionality known as Bluetooth is loaded as standard on tablets like iPad. Using this near field wireless communication functionality enables two tablets to connect together directly, thus supporting communication between people who just happen to meet up unplanned in that location. This study concerns the development of a collaborative handwriting application that uses a collaborative work support format utilizing near field wireless communication on tablets, known as ad hoc collaborative work support that enables the joint creation of a handwritten object.
Introduction
With the development in mobile devices in recent years, high-functionality portable terminals, such as tablets, have become commonplace. Using this near field wireless communication functionality, tablets can communicate directly and be used with each other, thus supporting informal, unplanned communication [1] [2] between people who just happened to meet in that location. In this study, we used near field wireless communication on tablets. The collaborative work support format is referred to as ad hoc collaborative work support. [6] are that it is conducted in a planned manner, and as the participants exist in separate locations, communication occurs via the network in an indirect way.
The main features of the ad hoc collaborative work support method, on the other hand, are that as participants gather in a certain place and start collaborative work, the collaborative work occurs in an incidental way. Further, it can be said that conversation between the participants occurs in a direct manner. Handwriting multi-tablet application supporting ad hoc collaborative work 305
From these characteristics, we can say that as there are differences between the previous CSCW and ad hoc collaborative work support, the previous format cannot be adapted. With this study, we develop a collaborative handwriting application where a handwritten object can be jointly created by the users gathering in that location.
Scenarios and Functionality
While performing this development, we created scenarios based on user actions, in order to clarify how users use tablets and perform collaborative work. There were 5 scenarios as follows. Place Management Participation , leave, make automatically , and delete automatically , for place.
Conservation and Restoration Function
Conservation , and Restoration for a joint object.
Handwriting multi-tablet application supporting ad hoc collaborative work 307 perform collaborative work using handwriting are the stroke object function, stroke object creation, stroke object drawing and stroke object transmission. In this paper, we demonstrate the method of realizing these 5 functions.
Implementation a. Implementation of Realizing the Stroke Object Function
A Stroke object refers to a single stroke line drawn by a user touching the screen until they release his/her finger. A Stroke object consists of a single color and a thickness. The stroke object function is a function for saving the stroke object created by the user within the memory of the tablet. Multiple stroke objects are recorded in the memory within the tablet. When referencing and adding the coordinates for multiple existing stroke objects, it is necessary to select one stroke object from among the multiple existing stroke objects. For this reason, it is necessary to add an ID with a unique value for each stroke object, known as a stroke ID. By specifying the stroke ID, it is possible to add coordinates or reference coordinates for the selected stroke object. 
b. Implementation of the Stroke Object Creation
Stroke Object Creation is a function that adds the coordinates for the stroke object and creating the stroke object in memory, when the user performs an operation with their finger using the stroke object function. The user performs touch operations when they touch the screen with their finger, drag operations when they move their touching finger and release operations when they release their touching finger. When these operations take place, an interrupt is generated within the tablet and the locational coordinates of the finger on the screen can be captured. When this interrupt process occurs, certain functions are used as the stroke object function. In the case of a touch operation, memory initialization is used. Further, when drag or release are performed, the coordinate addition function is used. This enables the stroke object to be created within memory.
c. Implementation of the Stroke Object Drawing
When making successive drawings on the screen, this can be realized using the drawing process. Handwriting multi-tablet application supporting ad hoc collaborative work 309
When making successive drawings, there is the problem of how to draw smooth lines ( figure 5 ). In this study, in order to resolve this problem, the drawing of the line from the tip coordinates to the previous coordinates is stored, and by drawing from the tip to the previous coordinates and the coordinates previous to that, it is possible to draw a smooth line. Figure 6 shows the flow for drawing the stroke object. As shown in the figure, when an operation is performed by a user, an interrupt ios is generated and by Handwriting multi-tablet application supporting ad hoc collaborative work 311 Figure 7 . Transmission of Stroke Objects
However, there causes one problem here. This is the problem that when the stroke ID attached to the stroke object is different on each terminal, the coordinates may be added to a different stroke object. In order to resolve this problem, in this study the stroke ID is set to the same value. We have implemented the stroke ID determination function. Figure 8 shows a diagram of the stroke ID determination function. The stroke ID determination function is implemented using an algorithm applying a 2-phase commit. In the figure, A is trying to create a stroke object. A first performs ① and ②. Next, B and C, based on the content of ② sent by A, perform ③, and in ④, returns the result to A. Next, where A is sent an OK from all members, it performs ⑥, and if even one NO is returned, ⑥' is performed to determine the stroke ID. 
e. the Stroke ID Determination Function

Software Development
In order to verify whether the method of 5. is correct, we developed an application based on this method of realization. The application development was aimed at the iPad 2, Objective-C was used as the development language, and the functions when using for OpenGL for drawing to the screen is implemented using the GKSession class within iOS. The stroke object function is realized by developing a standard handwriting class that becomes the standard handwriting class on the tablet. Handwriting multi-tablet application supporting ad hoc collaborative work 313 
Summary
In this study, we propose a collaborative handwriting application as an example of ad hoc collaborative work support, and by extracting functions using these scenarios, we have developed an application based on the implementation format, and verified that the implementation format is appropriate. This kind of application is, as far as we know, new and not currently seen elsewhere.
